The incidence of postoperative thromboembolism was studied using radioisotope lung perfusion and ventilation scanning. 26% of patients had defects on their pre-operative scans and 8% developed new unmatched perfusion defects postoperatively, indicating possible pulmonary emboli. This latter figure was much lower than some previously recorded results and was similar in 2 groups of patients-one receiving dextran 70 prophylaxis during operation and the other a control group who received saline.
Introduction
Post-mortem studies have revealed the true incidence of unsuspected deep venous thrombosis (DVT) and pulmonary embolism following operation, Wessler (1961) found pulmonary embolism in 70% of his cases, and Morrell and Dunhill (1968) who looked at 263 right lungs found evidence of pulmoriary embolism in 51.7% and this being the only cause of death in 14%.
With the advent of the fibrinogen uptake test the frequency of deep venous thrombosis following operation has been shown to be 25-30%. Nicolaides and Irving (1975) (Williams et al., 1974) . It has been suggested that with lung perfusion and ventilation scintigraphy the incidence of postoperative thromboembolism is 18-24% (Browse, Clemenson and Croft, 1974; Browse et al., 1976) . Furthermore, Browse showed that the use of dextran 70 and pneumatic leg compression during surgery reduced the incidence of postoperative lung perfusion defects from 24% in the control group to 8% in the group given the dextran 70 and pneumatic leg compression prophylaxis (Browse et al., 1976 ).
The present authors looked at the incidence of postoperative unmatched lung perfusion defects following surgery and the possible effect of dextran 70 used alone as prophylaxis in the prevention of thromboembolism.
Patients and methods
Fifty-eight patients undergoing major abdominal surgery were allocated by the use of random numbers to either a group receiving dextran 70 or a group receiving saline during surgery. The amount of dextran given was that described by Kline et al. (1975) , 500 ml of dextran 70 were given after induction of anaesthesia and a further 500 ml over a period of more than 2 hr after the completion of the operation. The other group of patients received a similar amount of normal saline.
After informed consent had been obtained, ventilation and perfusion scans were performed on the day before surgery and then repeated on the sixth postoperative day.
Lung ventilation studies were performed using the radioactive gas 81mKr (Fazio and Jones, 1975) .
Lung perfusion was assessed using 1 mCi 9*mTc-labelled macro-aggregated albumin injected intravenously with the patient supine. postoperatively, only one being associated with a ventilation defect which also returned to normal. There was a similar incidence of pre-and postoperative lung scanning abnormalities in the dextran 70 and the control group.
Following operation, there were 4 new unmatched perfusion defects, 2 in the group receiving dextran 70 and 2 in the control group, an incidence in each case of 8%. This is a much lower figure than previous workers have reported (Browse et al., 1974 (Browse et al., , 1976 but is in agreement with Knight and Metrevelli (1977) . The low incidence in Knight and Metrevelli's patients might be explained by the fact that 11 of the 26 patients studied underwent hernia repair, a group of patients in whom thromboembolism rarely occurs. In the present series, however, every patient had muscle relaxant anaesthesia and a laparotomy. A common denominator between the 2 series with a low incidence of postoperative thromboembolism was the use of 81mKr instead of "33Xe for the ventilation studies but the authors feel that in view of the low incidence of both perfusion and ventilation defects following operation the use of krypton did not influence the results. Whether 8% reflects the true incidence of postoperative thromboembolism is uncertain, because minor thromboembolisms are most likely cleared rapidly from the lung by the fibrinolytic activity generated by the pulmonary arteries, in fact, Knight and Metrevelli found a higher incidence on the third postoperative day when compared with the sixth postoperative day.
Dextran 70 did not appear to influence the development of unmatched perfusion defects as the incidence was the same in both the dextran-treated and the control group but the numbers in each group were too small to draw firm conclusions.
In previous studies long pre-operative stay in hospital and the length of operation have been cited as possible relevant factors in the aetiology of postoperative emboli. The majority of patients in the present series were admitted 36 hr before operation and in very few was the length of operation prolonged (Table 1) . Consequently these 2 factors may be relevant in explaining the low incidence of unmatched perfusion defects in this series. Other factors which could also be important are the relative low incidence of patients with malignant disease (8 of 51), the absence of patients with a previous history of DVT or pulmonary embolism, and the average age of 52 years, although the span was 32-76 years. There is no evidence that any of these patients were excessively obese or had significant varicose veins, further factors which Kakkar et al. (1970) suggested might be of importance in selecting a high risk group who might develop postoperative DVT and possibly pulmonary emboli. The authors feel, however, that these patients, all of whom underwent a laparotomy, are a truc reflection of patients entering a surgical unit of a district general hospital.
Only one of the 4 new postoperative unmatched perfusion defects received a blood transfusion compared with 5 patients who received dextran 70 prophylaxis (average amount 1-0 litre blood), consequently it is unlikely that a blood transfusion had any connection with the development of a thromboembolism as detected by combined perfusion ventilation scanning.
Consequently the authors are unable to explain the low incidence of unmatched postoperative perfusion defects in this series but would agree with Knight and Metrevelli that the incidence of postoperative thromboembolism as determined by lung scanning is much lower than previously reported, and that it remains to be seen whether dextran 70 prophylaxis can prevent these thomboemboli.
